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THE QUTTA PERCHA AND RUBBER OF THE PHILIPPINE 
ISLANDS. 



IXTIMKH i'llON. 

Thr iiialrrial IW this bull.'tiii was collcH,-! u,u\vv iU- ilinrlion 
or Hk' linn-dn of Forostry iind of tli,^ Jluronii ol' (lov.-nitiu'iil Liibovit- 
toricK, As early as ISfOO the attention of the Uovominont w,ik willed 
to the fact that many of tTie wikl tribes in the soutliom islands were 
cngagfd ill cutting ilowii large iminbcT's of foniEt trws ii\ order 
to secure the gutta pcrclia and nii)ln'i whii'li lhi;y cnntnitioil. 
Those products they bartered to tlu- 01iini's<', who iti turn cximrtcd 
tliein t« Hingaiwre. 

The matter was con aide red imjiort^iiil enough 1o di'iriand iiives- 
tigation, because — 

(1) The trees were being cut down in violation of forestry rules. 
(3) No forestry dnes were paid by those eiilicr collecting or 
ex])orting these forest products, 

(3) Judging from the experience of the lilnglish nnd Pvitcli 
iLi the Malay Pcninsiilii, Sumatra, and Borneo it would only In- 
ii question of a short time, if the wild tribes were allowed to 
have their own. way, when there would not be on(^ tree of this 
class left standing in the Philippines. 

Unfortunately there wns no information at hand on the subject. 
In .Tunc, 1901. I was sent as a special agent of the Forestry Bureau 
fo Singapore, the Malay FederattKl States, and Java to study the 
laws and conditions under wliich these forest products were grown, 
collected, and marketed. 

Provided with the infonnation thus gathered and which is de- 
tiiiled below, upon mv ri'tnrn to Manila four months later T was 
agnin sent tn the southern Philippines to repent my investigations 
and as before, fo nnike collections of herbiirium material and sam- 
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pies of the vai'ious kinds and grados of giitta pfji-cliii and nibi)er 
found there. 

This first southern trip conswmed several months, for, whik^ 
speeimens of marketablt! gutta porcha and rubber could be eeoiired 
in the principal towns, all herbarium material ajid gums from 
each tree species had to be taken ptTsonally to avoid all eourecs 
of error. 

The trips along the coasts and rivers of many of the islands 
were made in small native sail and row boats, and the journeys 
into the forests of the interior were completed on foot with native 
guides and carriers. The native gum eoUoctors themselves, their 
method of felling the trees and vines, securing the gutta per<'ha 
and rubber, preparing the same for market, the prices they r(?ceiv(]d 
botli in money and barter were thus seen at first hand, and of 
course opportunity secured for making herbarium coUectious of 
the various species of trees and vines yielding gutta percha and 
rubber. In the principal towns the market conditions of su|ip!>. 
demand, prices, etc., were studied. 

Upon my return to Manila I was ordered to be transferred to the 
Bureau of Government Laboratories, in order that all specinieus 
collected might he tested chemically and physically so as to deter- 
mine their relative values. This analytical work, as well as several 
subsequent trips to the southern islands, Paragua, Mindoro, and 
Culion in search of new material, has been ejirried out and is 
here reported. 

The identification of the various species of gutta perehii and 
rubber trees and vines was kindly undertaken by Mr. E. D. Morrill, 
botanist for the "Bureau, who also assisted greatly in eollectiufr 
herbarium material in Mindoro and Cidion. 

My thanks are also due to Messrs. J. H. Thigpen and Paui 
Stangl for much assistance in the analytical work. To Capt. George 
P. .-Vhem, Chief of th(> Forestry Bureau, and Dr. Paul 0. Freei'. 
Su]ierint<'udent of flovernment Laboratori(«, T wish to expresf^ 
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PART I. GUTTA PERCHA. 



1. HISTORICAL. 

As is the ca^o will, nuiiiv -ihvv .■otiiinrivial proiliu-ts .■oiiiinK 
from Oriuiita! lan.ls. tli*' (lair ni ih,- .lis,:ovTrv of gutta iK'ivlia i^ 
lot^t in Oriwital history. Tin; fanioHS 'I'radcscaut Brotliors in ll-oU 
(I) cxliibited in tiioir iiniaoitni of ciiviositics in Loudon a [Hoci; 
of j;iittii porulm whioli Uioy lun! wct-uivd in tin; Fitr Kiwi. Also 
in 1823 Dr. William Montgomery (2), an English wiirgcoii. wr.v 
wliips ami other nrtides of giiltii purdm in use hy the niifivfs of 
Singapori'. It is thevefoTC} saft: to assiuiiv iliat the real liiwoverv 
of this remarkable finliHtnnci' was niuile »i some lime iinvimis lo 
either of these dates. 

The western or coniinereial iliscovery of jjntl.a pereiiii was drlayeil 
until 18^3, when hoth Dib. Montgonii^ry and IVAIiiieide si'iit s|"'ei- 
meiirt of the ginn «nd leaves of the tree hi London. While llie 
spetddiens of D'Ahneide were neglected, tlio^e of Moiitgomefy v- 
eeived enongh attention from the seientisis of (lie Koyal S.»Jely 
of Arts to demonstrate som.' of the uses lo ivliirh liir ^u\.^l:uv,.- 
might i)e put. The liotanislK agri^sl that the tree hrloii-.d lo 
(he family t<(ipuUic<ia; hut as neither llowers nor fniii Mnc iit 
hand they could go no further with the identifieatioii. 

In 1847 the givatest advance was nuide lowiird tlii' mili/.aliiiii 
of gutta t)crelia. CoTiKiderahle anwmds had fi'oiti ti\ii<' In lioie 
heen shipped to 1/nidon. an<l experinieuls were made lo del.Tiniiie 
it.^ I.hysieal and ehemieal eharaeterislies. I.iickily a sani|de IVll 
inio tiie iiiinds of a young German artillery lieuleuaiil. Werner 
von Siemens, who was then experitnenling with insulating material 
for suhterranean and subniariue lel.'graphie ealiles (3). Tlw ea.-e 
with which guttu pei-cha lent itself lo Ihis oljjeet and the Idgh 
efTieioney obtained induced him to eonsiruet. a niaehine for insu- 
lating cables. The methods he adopted, as well as the kind of 
nuichinery, have been with few modi fient ions in use ever since. 

'J'he Bubse-inent history of giittii pereha runs (larallel with Ihat 
of submarine !iu<t snbterraneau eh-elrie (Ml.les. for thr<'e-ron,(lis of 
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all the gutta porcha produced has been used on them. With the 
construction of the great trans-Atlantic cables in the sixties and 
seventies of the past century, the demand for giitta pcrcha became 
enormoiis, and the details of its value and ready market traveled 
over all this part of tlie Orient. 

\A'hen the Malay Peninsula adjacent to Singapore failed to supply 
sufficient quantities to meet the demand, the adjacent islands of 
the Rhio Archipelago and Sumatra were invaded, and rich finds 
made. Finally Borneo was included in the producing zone, and 
lastly the Philippines. 

At what date the Philippines began to export gutta pcreha to 
Singapore, the center of the trade, can not be learned with any 
degree of certainty. Probably twenty years ago varying quantities 
were exported, Itut apparently the trade died out, owing, it is said, 
to the wholesale adulterations practiced by the Chinese exporters 
and the prohihitory laws of the Spanish Government. For the last 
ten yeara prior to the American occupation of the Islands but 
littfe had been shipped, though the eonocting and exporting licgan 

II. BOTANICAL. 

In the year m winch Von Siemens made his great discovery of 
the insulating value of gutta pcreha for submarine cables Sir Joseph 
Hooker, Bcntham, and others worked out the status of the gutta 
pcreha tree. From the first specimen of leaves which had been 
sent to JOngland several years previously, it was seen that the tree 
belonged to the natural family of Sapotacea (4). The many 
species of this family are scattered over the tropical and senn- 
tropical world and are distinguished by the curious property all 
possess of secreting a nulk or latex in the inner layers of the bark. 
When the bark is cut or bruised and the capillary sacks and tubes 
which contain the latex are ruptured it flows out with greater oi- 
less abundance according to the species of the tree. This milk 
probably serves in the plant economy as a protection; still it is 
primarily an excretion, since it is discarded by the tree in iIh dead 
Icines and bark, and the bark of the live tree can be tapped and tlie 
latex reiuoved witli no apparent injury to the tree. 

As has been stated, it was in 1S47 that specimens of the flowers 
iiod fniit firiaily readied T,oudoii atid the complete hotiiniciil d^-ter- 
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mmation of timu iiiik win h tcBiiltoil in si^'i'^K ^° ^^^ tree the 
iianio of Duhopsts quiUt Biiith et Hook. (ils. A fow years later 
tilt Dutch botiiiist BiirtX pointed out the fiiet that as early as 
1837 Padrt Blanco (^) hii ^utn the name of Palnqwvm to thi^ 
genu-: of Sapotareit and acoidingly most botanists have a<l(ii>te(l 
tlie generic name Palagmvm for these wonderful spooies' of J'orest 
trees whicli produce the bulk of all the gutta jwrclia of eommcrce. 

As the demand for gutti ininasi'd and llie trees of the speeies 
Pal jutla liLcanit 'w.irci.r ind more difReuIt lo reach, tlu' native 
colkttors were not slow m finding othei' (iiice.ies that proilueed 
guttt jieidia, though of m lufirior ipialitv. Among thesi! /*«/. 
ireubti Burdv Payena leent Henth. et l[ook. fils. anil Muitusopx 
halafa fjKAiMi ills are thi I».Ht known. Many <ilher sjieeies have 
bt'en found in Sumatra, Borneo, Uelehes. and Hie Malay I'euinsula. 
but what part they play in the pi'odu<;ti<>ii of fhe gutta pereha of 
eonimerce has not yot boon deti'rniined. 

The aceonipanying figures will shoiv wouie oi' ihe rrsMiibhiuees 
and differences between tile species alnne metitiiint'd. Tlie trees 
of the genus Palaquium are among the largesl ()f (tie inipieiU forest 
iiiul are generally to be noted by the hrilliatit grei^n <()!or of their 
leaves above ami the golden to copper-hiowii shiimuer IkiIow. 

The following general deseription of Hie liolanii-al I'liaraeferls;- 
ties of Palaqmum is made liy Mr. Merrill: 

i'ALA((oriiH, nLA\'t:(i is;t7 {niciiorsis TinvAiTKrt). 

rsiiuMy large Inn^s \villi rus(y-tom<'nto,=e hranelilels. Leaves olio- 
vate or oblong,aeute or obtiise.petioied.eoriaceoiis, glabrous beneath, 
or <)ensely rustv-tonientoKe. Flowers fnseieled, axillary on the 
naked branches below the terniinal leaves. Calyx lobes ('., in two 
series, corolla lohes fi. Staiuens la lo IH, atlaelied near (he base 
of the eorolhi. Ovary G-eollod. Knitt rtcKhy, ellipsoid or ovoid, 
1 (o -J seeded. S.ieds exiilhuiniliou^. eolyle.Jons lurge, fle.shy. 

In re-ard lo the sj.eeies jI/iw (m„/a- Imhdu )i)i'iilion(.<l al.ove. it 

' (If iHtr- yi-iiis tile IliiliOi iiml Kiislifli iKilailisIs in tlic Orionl (jave bpen 
iiii-lilicil til cHviJo I'lil. itutia, thp most vahinMft of the gutln perclin pro- 
liiipiiic spciiips. inti> tliicp spenifis, v'r/., Pal. nulla, I'al. nblotii/i folium, and 
I'lil. boinciM.i>:, but as nn certninty of diiTtrtntiation jct exists, while the 
jrnttii iH'idia from all !•■ Ilic saiiu'. thi>y may for the prnsont be a!) c-lasseii 
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is to be uot d tint it is tlie only rLpicstntitivo &i fii kiio\ i I 
gutta ptrcha producing trees m the Western lIoniBplurL if 
(liecoveied m the Guianas m 185" and contamis a f urh go i 1 
of gutta, pcrcha Obaeh (C) dfeigmtca it m his Itwripl i 
sub=ititute for gutta pcreha iii all its chcmicil nnd phvsicui I i 
toiistics Thoiifth (f an mfeiioi gralc to tliit coming from / I 
(jmiim gutta- itina> well be claswd among the itet of th*. 7-'a?«/((i(i 
and Payena species furnishing second and third grade gutta pcrehii. 

The gutta percha trees of the Philippines embrace both PalS'- 
quium and Payeiia species, and while their eomplete determination 
or identification is still unfinished, those which produce the gutta 
percha of commerce have been located, and their final identification 
is only a matter of collecting more r-oniplete herbarinm material. 

The following table (No. 1) gives the species at prs'sent known. 
Those marked {'*) probably furnish tlie largcut jiart of tlie giitia 
licreha exported from the southern islands: 

Talh.k No. (.— /')v.^<'()( kumn, «i„rU:', ,,l ,,mu, p.rr),,,. 



ir 1 LuflintoMlii 

1 



long. 'i to iri c in wldi, nurvtH 
I I ulioiit lA pairs. 

I A «( p Ha rjiizon U-aTCfc obovate lanceolate, 10 to 2fi 
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III. GEOGRAPHIC DISTRIBUTION, 

Aa [.ivvioui^ly sliiiu.t ll).- liivl .iiiitfii ]H'ivl,a livv u^rv rc|mHril 
I'mni tlic isliin.l of SiiiKiip"!^. iuiii iii faii \\-\\h\u a IVw niik-s of 
tho dtj itadf. When Ihc sul.shiiiuo hn-nmv ii iiiiirkrlnMr arli<'lv 
tlLt!B(i tiws wore tlic ihsi io fnll iind nil «f the ishinJ Wits s.m.ii 
devastated. Tin; ox plo rat ions rroiii yiiiyii|ii>n' ns a ci'iiler were 
iTiaile in all diroctiwis and with ivi»iarki»iile siicev^s. All of llie 
forest of the soutlieni Inilf of the Malay l'eiiinsula gavi^ hu-p;v yields, 
as Wfil as tln( islands of the Ithio Arehipelago, Moniei>. -.lud jiioM 
of Sumatra. However, from all of i\w diitn whicOi have I.eeti 
gathered from initivo sourees. af well hh from Ihe iiifornialioii eol- 
lected hy imiiiy Hutch, Eiifflish, and Freiieh e\|dorer^. it a]>|)e:.is 
that the iirea of distribution of ri,hiijuUim n'llh is sliaiply 
defined. Heyoiid (lie sixth d.'frnr tiortli nn ilir \l;ihi\ IVniiisidu 
Iho trees hee.mie sean-i. or eease alto-elher ; m, Hie norlheni e„,| 

of Sumatra lliey are likewise la^•kiT(^^ .hna. h.inlerinL' elos i 

Sumatra, eoiitaijis iion.', and Celehos to llu■ea^I of llor lias heen 

found to l)o e<|ually fk-slilute. H.feretKe (<^ miiji | No. 1 ) will show 
the area of dirtirihution of the hihujuuiw fjiilla whieh i^ |iraetieally 
included in ii parallelofrram iiu-iosinn the nhove-nieolioiied (leniii- 
.sTLhi and i.-^hmds. 'riiiK ;irea ineludi^ so(n<' l.-.O.iHM) s(|uare miles 
of land, of whieh only a very small |ier eeiil is m- iser \ijis i-iueird 
hy ffiLtta peri-ha trees. 

' OIhk-I). in hiseelehrale.l hnik on giiHa prtvha, pnieli.'aUv limiis 
Ihe area of giitta pereha |,.-odn.-lioii for ihe erilire world 1,, ihjs 
small territory (Ij. Whih' (his slatmient i. |.rol>alily line so l-ir 
as Ihe -iitta |.en-lia from i:>h./i:i>n.i //«//-/ is ,onreriied, we ha^e 
illready seen lliat llie ar.^a of disi ni.iit j.m of (he r,il„.r or JnlVrior 
s|ieci.'S is eMended .■;isHvar.l ^o as W. take ii, Ihe l'hili],|nue~. .lul 

(he same is also Inir -if CelelK... .lava, an. ■ norlhein liall' ..I' 

Ihe Malay I'c^iiinxila. 

Tlie immher of -iiHa peivha |oMdiieiii- s]ieeies in llir I'liilipiniies 
hasalreadv heei. lisl.'d, and .om- uf tin- loeMilies -ivi^i. » heiv Ihey 

Ihese loei^lilies. eMrn-lillj^ So far north il- iVrll as sonlh, atxl Ji ean 
he <-oolldenlly r.|,eHe<l that when tlie foivsl Slir\eys are .■olH|,le(,.d 
nrarlv all nf lh<' islan-ls will hr fmiiid to roiiiuin siuiie speei. > in 
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Owing to the Hinitwl extent of tlio areas where gutta percba trees 
liave so far boon found on most of tiic islands, the regions whicli 
produce gutta percha for tlie market at the present time are eon- 
fined to the Islands of Mindanao and Tawi-Tawi. The aceompaiiy- 
iiig inai> (No. 2) is arranged to show the places where gutta pereha 
species have iKWn found as well as to give some idea of the size of 
the districts producing the gutta percha now being exported. The 
usact or even approximate extent of these areas is difficult to eah 
enlate. Much has not yet been t'xpiorod, and the information 
ilerived from the natives is vague and contradictory. The areas 
on the map are given conservatively and are known to produce 
gutta percha at the present time. Other territories will probably 
become known as our intureonrse with the wild tribes inhabiting 
these regions grows more friendly and open. 

LiKl of I'tinm and forrM regions from tckich gtiita percha in exported to 



The islands of I'aragua {I'ahiwan) and [!ahd>ac were Found 
•destitute of cither gutta percha or j-ubber-producing trees, although 
long an<l carefiil search was made for them in joaiiy localities. 
Owing to their close proximity lo IJorneo, and the fact that botaii- 
ically and geologically these islands are supposed to be more closely 
allied to Borneo than to the rest of the Philippines, it was confi- 
dently expected that both gntta percha and rubber woidd he found 
there. The absence of these forest products is probably due to 
the uneven distribution of the nunfall with a long droiiglit in 
Jannary, Febmary, and March. 
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IV. METHODS OF COLLECTING AND MARKETING, 
(a) OOLLKOTINO. 

The quustioii of wkat is the best iiiottiod for collocting giitt;i 
pijrcha has troubled owners and dt'alcrs from the beginning, aiul 
a satisfactory answer ie still lacking. The trees are in the tropical 
forost regions of the Malay Arcliipelngo, 15oriii.'0, and tlie Philip- 
pines, which are inhabited by the wildest pagan ti-ibes only. These 
natives are the natural gutta percha collectoi's and as a matter of 
fact have done all the collecting since the beginning. Tliey evolved 
a method which answered their requirements very satisfactorily. 
As might be inferred, they wished the maxinmni yield of gutta 
percha from each tree witli the niinimuui expenditure of work or 
time. That the method was extremely wasteful did not <oneein 
tliem nor were they bothered over llie ]iroKpect of !i lianlviii|>t 
future. 

11k m thod which is •^tdl in vogui fi mi the wisttinnio t (urt 
of Sumatra to tht labtirnmost point of M»n! niao is with i in nis 
nimor modifications, practically as foihw-- llu ti i i*. Iir^t inl 
down and the larger branches at onu lopp d off the lollutoi^ miv 
to privcnt the gutta pcicha milk from flowmg batk into tli tiniall 
hrantlK=( and letves \s ha« bitn pruionsly stitid tin niilk oi 
lat(\ 1-1 contained in tht mmr lasers of the baik nid I ivc- iii 
snnll cipilkiy tubes or ducts (Set fig U) To opui fhi-< =o 
IS to ])(rmit ih( imiximimi miount of tlu milk to i uiim the 
iiatnts cut lings m tiu hark ilwut two fiit ipirt along t!u sntir 
length of the trunk Tin nulk at it flo*vs out I'f (oll((.t(d m gourds 
tocranut shells large leaves, or in some dmtiictb m the (h()ppe.l 
up bark it&elf which ih loft adhiring to (ht tret for th( pnipo^i 
of acting ns a sort ot spongi (Su iig U> ) Atttr )n( (i iwf 
honzfl when tin. milk has ceased to flow tlic coutuits of tin uiep 
tacles irc united and boikd over a fiie for the pnipose of finishing 
the partial coagulation liie warm "oft uns-, is then woikid with 
<old wata until a eonsidenble imoiint of the liquid is mccinn 
icnlh meloaed To furtlier increisc the weight chopjied hark 
stone's tte ire kdded and tlic whole nun'* worked into the lequind 
sliapi with most of the dirt on the mside 

I hi gufta percha githered in this wa> \ull rcpns tlu nmouiit 
'f wmk (\penlcd Ihe two vital defects of th* method an — 

(T) 'I'hc method is very wasteful, the yield from each tree being 
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II small |iro])oriion lo llii; tnliit iiiiioiinl-. Wlmt Ihis iicr iriii 
IK lias been investigated by seiontista with the roBult that the 
figures differ widely. Rememhering that the giitta percha luilk is 
eontaiiied in eapillary ducts and tubes, it will bo seen tliiit a eon- 
sidorable amount can not flow out on aec^rant of capillary attraetion. 
no matter how nnioh eiitthig is done. It vci'v seldom happens als"" 
that a tree falls in siuOi a way that all its tnink is exposed so as 
to admit of ringing on nil sides. As a general thins; from one-third 
to one-half of it is inaeeesyilile to the ]>roeess of ringing, and all 
the milk within this portion is consequently lost. liven tlu' larger 
llmba are not doomed worth ringing and consequently all the milk 
in them and in the loaves also goes to waste; to this must W added 
the considerable quantity spilled on the groimd through ea I'elessnoHK 
and laek of enough r(*eptadcs for every cnt or briiis.' friiiii wbicli 
the milk flows. (See flg. 19.) 

Tile method employed to find what percentage of giilta [leivliri 
has been removed from a tree by the native collectors was to ileter- 
niine the per cent of gutta pereha remaining in a given ai'oa of 
the bark, multiplying this by the total bai'k area of the tree and add- 
ing 15 per cent of this amount for that eontaine<l in the Ir.u-k of llie 
branches and in the leaves. 

The amount which tiie native colieetora secure from Llie average 
fuU-gi'own tree apjiarently varies according to the species, season, 
personnel of collwtoiv. etc. Hlost authorities place the amoiuit per 
ti-ee at one-fourth of a |i'>iinil. The director of the botanical garden 
in I'enang (8) secured 1^ pounds of clear gutta pticln from i 
large tree (Pal. gutlit) estimated to be GO ytar*- old Win ('') 
obtained somewhat over 3 pounds from i Palaqvtiitn i/utta tiec it 
least HID years old, and 2i pounds from one of in inftnoi -puK 

l^iirck (10) made some extended (\pcriments m Sumatra and 
svciiri'd an average of less than 1 pound from full-grown tr<;eh. 
while Serullas (11) in Sumatra obtained ahnost 1 pound from a 
giiiiit tree. Trees of inferior grade have iieen found to give a< 
high as 8 ]:onTids. frobnlil y the best average obtainable is 3 pounds. 
In the Tirurny Disfrii-t of Mindanao I secured 1 pound of clean 
gutta pereha froiii a fi'ce l.'ir> feel high and fi feet 4 inches in cir- 
eiimfei'cnce at the base. The work was carefully done by the natives. 
Taking a measured amount of the bark of this tree after no more 
guttii |iereha could he eollect^'d by the native method, and extracting 
all of (he gutta pereha which !t still contiiined. it was eslimated that 
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iiftci- collcotion tUero still remained (i| pounds of i^ut.t.i puruha. 
Taking into conwid unit ion the fact tliat had tlio trm; not fiillun in 
Hncli a way as to loavu almost all of the trunk pro])ped liiffli onongli 
tiliovd tlm gnmiid to allow the milk to Ix; extracted IVom tlic liark 
on tho under side, tlie amount extracted would undoulitcilly have 
Ixipn much loss, or ia otlier words ten times more gntta per<-hii 
would have boon loft to rot with tlio troo than was taken froTU it 
by the natives. Othor investigators have soenrod figures as large 
as theso and somt! found that forty times more gutta j>oreha wan 
left behind than was secured by the oaroloss oolloetors. 

(2) It leaves the fiituro nu]irovi<led for. It has bcon scon thnt 
the invariable practiei' of the native eolieetors is to fell the tn-e 
in order to extract the gutta peretia, (See fig. 30.) Tn some cases 
it has been reported that the stumps stool afterwards, and in eoursc 
of time produce; new trees, but it ojin be safely asserted that this 
is the exception and not the rule. Of those I have found cut down 
in the riiilippinca, none have ever stoolod, though in one case ! 
saw some of the roots of the stump alive long after the felled tr<'e 
was well advanced toward decay. {See fig. 31.) 

It is fortunate that only the full-grown trees contain enough 
girtta percha to repay the work of felling, ringing, etc.; othcrwis*; 
the complete extermination of the gutta porohn forest would only 
be a matter of a year or so. On the other hand the felling of all 
the trees old enough fo bear seed works to (he same end with a 
somewhat longer time limit. 

(^0 >jai,k,.:tin-,l 

Having been collected and pul in iinirkcliiblc sluijie, ihe gutta 
percha ia carried in baskets on the Iwick of the collectors to the 
nearest waterway and thence by boat (see fig. sa) to tlie most 
accoseible town, whore, applying tho dcsenptioii to the Philippines, 
it is cxehanged for barter to some Moro, ('liineso, or Filipino mer- 
chant (eomereiante) living there for the purpose? of dealing in all 
kinds of native prodneta. From here it is shipped to one of the 
ports doing an export trade with Borneo and Singapore. The 
entire gutta percha trade is practically in the hands of tho (Mdnese 
in the latter city, and they guard the socfn^s of boiling, working 
over, mixing, adulterating, and coloring the gutta percha for Euro- 
pean markets most Koalously. All who have tried to investigate 
their methods iigrc<> Ihat there is no conneclioji hetweon tho various 
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f^radfs ;uk1 the ilifVciviit tv<v spouitiK, iiiiil tluit ])nn- f^uttii porclut 
from the species Palaquium gutta is no longer found on iW- market 
unmixed with inferior grades. 

Strangely enough, ] was unable to find in Singapore any statis- 
ties regai-ding tlie importation of Philippine gutta peretiu. Tlie 
CJiinesc dealers denied receiving any, and beyond a few picids noted 
in the annual import statistics, no mention of it was found any- 
wlicre. I afterwards ascertained that the gutta percha first goes 
to Sandakan and Ijabuan, in British North Borneo, and is thei* 
transshipped to Singapore, entering as North Borneo gutta p(?r(;ha. 

Unfortunately the amount collected for exportation can not be 
given with any degree of accuracy, as the export statistics (12) 
include gutta percha with all other gums. It is known, howevev, 
that the ainoiinl i-e;i,4ies inio len. of tliousaiidp of pounds. 

V. LAWS REGULATING COLLECTING AND SHIPPING. 

(ionsidoring the ahnotifc !awler*i way in which gutta peixha is 
eoHcetcd and marketed, it is |iej-tim'nt to review briefly the few 
steps taken toward legislating on the subj(!et. The Knglisli long 
ago realized that the gutta percha forests of the Malay Peninsula 
were doomed to destruction unless radical uieasur** were taken (o 
eliange the method of colhicting. The fii'st !aw ])assed was to pro- 
hibit the felling of trees in order to coUect tlie gutta percha. As 
the law never penetrakid to tiie wild tribes of the iiitei'ior where 
the collecting was done, it was not ef^wtive. As a surer nu'thod of 
stojjping the destruction, a s(!cond law was passed which prohibited 
the exiwrtatiou of gutta jiercha from coast towns in the Federated 
Malay States in which the English could, of course, exercise per- 
sonal supervision. 'J'he resalt was that the exportation from those 
phiees ceased promptly, but the felling of ti-ees did not stop, the 
export simply traveling northward by overlami ronfc(!S until it was 
outside of English Jurisdiction, and from there it was shi])ped to 
Singapore. I can not find that anything effectual has been aeconi- 
plished by the English or by tlie Dutch authorities in Sumatra 
and Borneo toward reniedyhig the diflieuitj'. It seems to be gen- 
erally realized at last that wild natives can not be prohibited from 
doing things where there is no law nor show of authority, t'l'r- 
tainly they will not cease felling gutta percha trees until some one 
can show them an easier method for collecting the same amount 
or more of the malcrial. so long as gutta percha has a uuirket vabu'. 
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The KiifilJsli Ink! Ihv Iriir iJc,! whvu ihvy tuok iuvay i(^ iii;irk'nt 
valiK! tliroiigh |iroliilHtni,u- r\|wrtiilion. 'riic on]y li-oiiltlr wic. linl 
the Malay Statcf^ hit i>ii h in'iiiiiMila im,l ii.,| ,in ivhiiid. Tliit- I:iw, 
if a]t]i\wi\ U> tin- l'hiliii|)inrs, ini-;lit MU'irv<l i,iiU;- hy iviisoii ',( 
their f;eoKrii])liii;il sil luitioii. hiil so I'^u' iioHiinjr n\' Ihis kiml li;is 
hw» trh'<l here. Ar^ sn.m ;is liir KoivMiy liinviUi wms cslnhlisli.',! 
in 1Hm», tlie IVIlint; ol' frulla peivliii llw^4 ^■as' prnliihiteil |]:i). 
Uules iiiHl rej;iihitioiis mclv i.r.>\ ideil for t;L|.|iiiL'£ lliv l)ark of lli<- 
tree with ii beio in siit-li a iiianiuT aw lo alhnv tlu' milk (<. Ii.> seciiivd 
witliniit killint; tl)e tnv, Ar^ Ihe aiiioiint <•( ■.mlla j.iTclia ehlaiiu'd 
l>y lliiH [irocc^s M-a^^ nnu-h ief's lliari tlinl s.ruii^il IV..ni reiiiiif; lb- 
tree, while file lal).>r was fully as j;reiil aiul was (hui^-erous licsi.h's 
(some Irees heiiij;' ^U feet to the lii-st liiiili) llir w'M iiali^s iiewr 
prai'tieeil lliis luelli."!. nor ili.l they ever Iiomi' of i(. ;ui<l iill Iw 
.ijiitta jiereh!! so l'^]' exporte-l lias lieeii ill llie i-s}>v\)^-' of so inmiv 
treew killed. 

Islands sneh iis M indiiiiiio ^nd 'I'mm i-'l\i« i ran iiel .hin<l ilii-, 
I'ftr any lenglh <.!' time and alrraily \\u- !,nilla petvlia lives hav! 
entirely diyai.iieareil froiii the vicinity of lli.^ eo^st iv^ions ,ni<l oT 
thti largo rivers. Aeeonliiiff lo llie reri'sl surveys made so f;ir ii) 
the Ishin.lw the avera^i' mniiber of Irees <il' I I'oot m diaiiirl<T i< 
hetwc-eii forty and fifty i)er acre, and eonsideriii- the huyy iiuinhei- 
of speeies lound in the foresis llie iniinlier of lives of any on.' 
s|)eeies is fjenerally |i!aeed at four or live. Willi tliis liiuial allow-- 
aiitrthe forest aerea^je of the sonllirrn i-^lan.k ^> ill |irol,ald* mi|.|.1v 
giittn pereha at tlie present rafe of entlia.L' l'"i- iliiie or (our yuiis 
longer, hut not I'ov more than thai. 

It mnst not Iiesniiposed Ihal seientilie iiiM sli^ilion lias no! Iir.n 
-linrted towani sohin- this ve.ved i|iieslimi of seeiiriii- ^'idhi peiTlm 
in payinf^r (pianlities wilhenf kifliii<;- ihe Irres, liiil hefore d<sirihiii;,' 
the R'snltfi or this work, the ehemieal and |diysieal eliani<-lrrislies 
of f,'utta ])eivlia as well as the |.riees lo he realized for il imisl he 
eoiisidered in order to demonstrale the dilli<nllirs h, Uv oveivome. 

VI. GRADES AND PRICES. 

The iirires -overninK \\w r-ales u( all -r.nl, ■. aiel kinds ef .sjiilla 
])erelia in Sinjjajiore, the eliief markrl of Ihe \\orld. s.vin lu be mosi 
arbitrary and uneerlain. As a -eiieral Ihiii^' Ihcy U:ivi: iiu'ivased 
eonlinnonsly and steadiiv sjnee Ihe be^niniinj;' of llie iiiduslry. 
STIli; 2 
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FoMiH'riy tlic different grades of giitfci pereha wure named from 
tliu well-known districta or Bhipping ports from which they came. 
An atteini»t was also made to designate the species of tree furnish- 
ing the product, and a further distinction was given as to quality. 
For instance "Koatei guta merah No. 1" wns first grade of gutta 
pereha from I'alacjamm gutta coming from Koatoi, while "Pahaiig 
white soondi No. 1" was first-grade gutta pereha from Payena- leerii 
from the Pahang district. 

These names and gradings are still kept up as a matter of con- 
vcnierce for cable codes, etc., hut the sign ill cai ice of the iiaracs is 
almost entirely lost, certainly as far as any indication of the tree 
species is concerned, and often as regards the district of production 
as well. The Philippine gntta pereha for example has neither grad- 
ing nor price in Singapore, and probably comes in under Sarawak 
white, red, etc. 

Ab has been stated previously, the sucrets governing the selection 
boiling, adulteration, coloring, etc., of the various grades are closed 
and known to the Chinese enclusiveiy. This is also true in the 
Philippines, though very little except boiling and cleaning ia at- 
tempted before shipping to Sandakan. 

Most of the Philippine gutta pereha passes through three hands 
and the rise in price is qiiitk and decided. My experiences in the 
gutta pereha districts of Mindanao and Tnwi-Tawi wore to the 
effect that the wild native collector had to take about what he could 
get, which was on an average of $10, Mexican, for a picul of 162^ 
poujids. Money was seldom paid, the usual thing being barter in 
I'ice, cloth, copper wire, cheap jewelry, beads, etc. It is needless to 
remark that the middleman realized a good profit on his merchan- 
dise, lie in turn carried the gutta pereha to the export towns and 
sold it to the Chinese at the rate of $40 to $80, Mexican, per picul 
of 137-1 pounds. As this latter amount was the legal weight for 
a picul, his profits were increased by the additional pounds which 
he deh'herately stole from thv ignorant natives. The Chinese ex- 
porter iiays $.5 to $7, Mexican, per picul forestry dues (lie being 
the only one of the three with a fixed residence and auu'nable to 
Forestry regulations) and exports the gntta pereha to Sandakan or 
Singapore, where it probably brings $100 to $150, Mexican, per 
picul of l^tli-J pounds. There is no definite information on this 
subject, however, as Philippine gutta pereha. as has been stated, 
i^ lUMfhcr raled nor graded in Singajiore. A venr and !i half ago 
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vvIk'h tlu' l)Ofit gradf of gutt.ii p<'i-uhi, in tlie I'liilippiiu-s wnw said l)j 
the Cliinesc of Cottabato to be worth $80 pvr piciil. tlio following 
analyses of Singapore gutta perclias were made by Van lioinburgii 
and Tromp de Haas (14) ; 
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jiorcba may well rank with any of the first four on thi' lint, esp(^ 
cially as my chemical and physical tests show tho high grade of 
the gutta in them. 

Another example of the diificiilty in dealing with the Chinese 
gntta pureha merchants in Singapore is the oxporionce of an Anier- 
ioan merchant of Manila, who, about thiw time, took a coTisidcrahle 
qnaiitity of the best grade of gntta poreha from Mindanao over to 
Singapore by way of specidation. lie was only olTi^red $8 per picid 
by the leading merchants there, and it was not nnl.iI tliey found 
ont he was not anxious to sell at all but would ship the ])rodiict 
to America, that they finally closed with him at. $^0 per pieiil. 
How niaeh the gutta percha was really worth he neviT fonnd oaf. 

The evidence then all goes to show that the price of I'hilippine 
gutta pereha jnmps from al)out $8 a pieul in the mountains where 
it is gathered by the wild tribes, to $150 in Singapere. Tim;: the 
naiive coUa.tors got ahriost nothing, the Government alimit us nniib, 
and the Chinese the rest. The Chinese might ]>ossi!il\ jjcl even 
higher prices by exporting direct to London or Aiiurieii. Ilii>ii;rh 
apparently that has not yet been trieil. 

It is stated on good anthority tliat the (;iiiues<' in nil their 
joanipulations for preparing the giilta pereha Tor Ihe I'hirojiean 
market go solely by smell, color, toughness, and the softiiiing and 
hardening test in hot, then cold, water. At any rale they ai"e cer- 
tainly very skillful in the work, allliougb enrefiil inspection of the 
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iLbo\L' lai.ks iie \'iiii K^inliiiiyli j.oiiitu out, «.,iikl ti'inl hi -liou liiiit 
thoir pricfii wvro not at all warranted by tlic LiiialvM'-. So Imi,!; :i-. 
tlu' wlk'cting of the gutta pt'K'iia in all in the liandw of \\}U\ ii;itui'M 
and the iiianipiilatiiig and marketing (.'ontriillwl by tlio ('liinuse, 
we can not hope to have the gutta pcvcha trade on a fair Imsincss 
hnaiti. Ifowever, as the supply hteadily dt'ercases while tile deiniiinl 
and priees increase, the attention of (iovernrueiifs and inainifac- 
turern will more than ever before be directed to the subject anit 
|)erhai>H file hoped-for relief will com.' tluv.ugb seii^ntiiie projia^M- 
tinii of gulla iperelia tree- and M-ienlillc >oll<.,(in« nl ihv giitla 

VH. CHEMICAL PROPERTIES. 

A eiieniical examination of tlie milk ->r late.v: aliove relerird lo 
an eoining from the gutta |)ereha trees n|ion wounding the bark 
showii it to he composed of an eiiinlsion of water and od in a 
fiiioly divided slate. According to the W|.ecies of tree the water 
varies fivm) a simdl (ticsl species) to a very large percentage (poor 
spetaes). A drop of (lie milk caught on tlie linger undergoes no a(>- 
parent ebang(^ for a few minutes, but liv Hie citd of lids time a tliin 

I'ltbbery seinn can be observed to have Ion 1 on Ibc surface. If 

this he n'uiove.l a scond (ilni will for)ii. aiul so on nntil tlie entire 
drop ha.s become a small [lieee of a tough, leathery substance. When 
a fresh drop is worked between the fingers the hardening (n-ocess 
or coagidatioii taken place very ipiiekly. and by boiling or adding 
certain chemicals, such as mineral or vegetald'e acids, aliiiii, salt, 
etc., it takes place almost instantaneoiiul^. What the nature of 
this hanlening process is. ap|)e;ii-s to be unknown. TIk^ sniijed wd5 
be invtfitigated in this laboratory. 

After coagulation sets in (see liclow). the oily inirtion becomes 
hard imd tougli whih> most of (he water separates or in ineloHcd 
mechanically. Snlyi^cting Ibis lianl and tough mass, taken for 
e.vamjde from the I'lilnijiiini:) i/ii/hi. species, (o fnrther examination, 
it j>roves to be insoiiible in water and very stable against the action 
of either dilute acids or alkalies. In eldoroform or carhon hisui- 
])hide it is easily soluldc. while elher, petrolenni ether, and alcohol 
dissolve it only in jiart. Hy subjecting it to tlic action of cold 
alcohol, a yellow ainori)lious resinons ])owd('r can he estrac;ted. Hot 
alcohol fnrther extracts a white crvstalline rosin, leaving a tough 
horn-!ike residue, which is easily soluhle in chloroform and earhon 
bisulphide and can be precipitated from these solutions by aleoh.il 
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qiiifkly ri'tiinis to its (H'i>iiiiiil ;ij>))(;;iriiiii:c. 'I'likiiiff the tlirco wii- 
stituorts of gutta porclia in the order ilctfcvilii'd jiImivc. the iiiuiii'- 
Fiiiiuil. AII.111I. uihI Giittii wen- frivcn tlicin hv I'nvon (ir.) in IS.V>. 
B^si.lrs tiuw .■onstiiiinits, nil ^niltn \n-rvhn wns roiiiid lo nmlniii 
more or Ii'ks dirt, coloring iiinttor, and wnti'r iiu'lo<('d iiii'clianiriillv. 
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Tile giitta and dirt wlti^ tluis luft ami wuru bupunitod bj clilorofociii, 
which dissotvyd the guttii, leaving the dirt to 1>c filtered, driud, and 
weighed. Tlie ehlorofovm was then evaporated and the guttn 
weighed. 

Villi Itomburgh (17) in hiw latest analytical work uses the fol- 
lowing scheme: The wcighuti und finely divided substanee is dried 
to constant weight in an atniotjihere of dry carbon dioxide gas, which 
fuJIiila the double purpose of drying and at the wiiiie time prevent- 
ing oxidation. The sample is then dissolved in hot chloroform, 
thus allowing the undissolved dirt to be filtered off, washed, dried, 
and weighed. The chloroform solution containing the gutta and 
rosins in diluted with chloroform to 100 c. c. and an aliquot portion 
taken, evaporated, and dried to constant weight as above. By 
cxtnitn ^ the itaidut, with hot tkolol or acetone the resins arc 
1 no\(.d when the rtinam ng gutti is dried and weighed. The 
resins are then estimate 1 by difference Van Romburgh points out 
th^t the lar^ st source ot ciror iii us ng this method is due to the 
Lvnporition of the ehlorofoim lo i^oid this loss and save time 
the folhminj; moddiLations tttrc adopted by me: 



A fair Haniple of the gutta percha to be analyzed was finely 
divided and quartered down to a small amount. Of this 0.3 to 0.5 
gram was taken in a weighed thimble filter and extracted hot in 
a Soxhlett apparatus, chloroform being used as the solvent. When 
all was dissolved hut the dirt the latter was dried on the filter and 
weighed. 

RKSINS AND Gl'lTA. 

The chloroform solution is then evaporated to drynesa in the 
flask (previously tare<l) attached to the extractor and dried to 
constant weight on the water bath in a stream of dry carbon dioxide 
gas. After weighing, the contents are extracted with hot alcohol or 
acetone, when the flask is again dried as before and weighed. 'J'ho 
loss in weight equals the weight of resins and gain of the flask the 
weight of gutta. The water is estimated by difference. 

Analyses of samples taken from several trees of one species show 
the percentages of the constituents to vary considerably, they being 
influenced, prol)ably, by the age of the tree, the conditions of its 
growth (soil, moisture, shade, etc.), as well as by the season at 
which the sample was taken. For illustration of this, two analyses 
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or guttu iHTclia. known io liavc bwii takrii rruui .lillviTiiL tr.w of 
I'alaquivm nulla sire giveu to sliow the largo Y.ariatioii in tlii' [icr- 
contage of giitla. It must, tlieroforL', bo uiiderslood that tlio iigurw 
obtained from the iinalyscs of tlic gutta percba takon from any one 
tr(!o will not nccoMsarily riiprusciit the exact values for tliat spix-icp. 
An average from a nnmbor of trees is neceesary io stH'nro lr\ie 
values. In tho eanie way, saniples from any eotnniereiul grailc oF 
gutta percha may vary quite a little in tlieii' peveeutajji' cunipof^i- 
tion, the difBercncce, however, genurulty falling within n H<>ll-(!(iitn>.l 
limit. 

The "dirt" foimd in all eomniercial gutta percliu, as hiis been 
istiited, may be there unintentionally, or have been a<lilfil with inlcni. 
to defraud. In cither case it generally consistfi of iinely ehoppefl 
bark, leaves, email stieks, etc. From 3 to (! per cent of dirt is not 
only admissible but generally unavoidable, wliile more tluiii that 
is looked upon with suspicion. So intimately is some of the dirt 
mixed with the gutta percha tliat even tlic beet miu-liinis fnil Io 
eliminate the last one or two per cent. 

A certain amount of coloring matter which exudes from the liark 
when it is cut is also mixed with the gutta percha milk ami colors 
the resulting product. Cerbiin species give a distinctive eolor to the 
material taken from them, so it has become a practice of tlic Oliiiiesfe 
in Singapore to boil inferior grades with the bark of the iiewt siufies 
in order to give them the correct color. 

Under "resins" are considered the rcsinoos-like subsbnccf; wliich 
with gutta go to form the substance gutta perchii. These resins 
vary greatly in appearance. In gutt« percha from I'liU'iiduoi ijulta 
for example, as has already been stated, one is a white erystaliine 
mass while the other a yellow amorphous powdei'. Tn other species 
they may be oily or brittle, colored or whit.-. Judging frotn the 
formulas C,„H,„0 and (C,„II„0), whieh have t>een given tn alhan 
and fluavil respec-tively. it might be inferred that these iv'^ms are 
oxidation of products of guttii ((V^.n).- Sutrn'ient w,>rk hiu< not 
yet been done on these bodies, however. Io make this iui^ttiing nmre 
than conjecture. 

Again taking the gutta percha from PoIiI'iiiiiim i/iilhi. \nr lUus- 
tnition, it is found that the 10 to 30 per cent of n-iiis «bi.h it 
contains is not a detriment hut rather a decided advantage Besides 
adding much to the bulk, these substances are insoluble in water, 
poor conductors of electrieitv and quite stnble ngainst tlie action of 
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nil- iiihI riuii^tiiiv- hi fiU't, (•■iitiu ]"(ri'lia iii prc^^ciit iirciiartici for tho 
iiisiihnioii of Kulitnarini' ciil.ls's is coiiijHWf;,! of on*' part of nviiis to 
c\..-vy hvn parts of j,aitta. Wlioii i\u- imioimt of ri'siii jiassuw this por- 
<cMl;if>:i>. liowoviT. thr loiigliiicss of tile niilta |)t.'iTii!i i^ li'uHtiiiwl aii<! 
other olijcttioiialiic ijiialitiiw liccoiiic a|H)aiTnt. 'Plif iiifoSHitv, then, 
of kjioiviiig tlio iicrcontagi' of n'siii in a frivei) <iiialitv of gutta 
piTc-lui lu'foro iis^in;; il, iW nii.imfaelorlug |jur|ioscs is plainly 
iipparent. 

As luiglit hi: iiifinrvi! from llu> |HTii'>ling, iliu -giitta'" is liu' ' 
jiriiioijial I'onstitiient in f;ntta pi'ixlia. 'I'lu; hiutJKKls of soparatinji; 
it from tlic other constituents have l.wn ^ivi-n ami its iii(litfereni:e 
toward dilute aci.ls anil alkalies note.l. Coneoiitrated iiitrie aeiil 
eanscK violent oxidation while snl]ihin-Lc aeiil (^t^lH)ili;!{'s it in ;i 
Hliort time. Alkalies, even »hen eoneci it rated, have [iraetically tki 
action on it. The best solvents for gutta arc ehloroforni, earhmi 
hisnlphidc. anil earhon tetraehloride. Kroni all of these sohilions 
it may he repix^cipilated hy the addition of alcohol. 

If gutta hi' suhjected to dry dislillation isojiren I'-Jis and 
kaatehin (^,„ll,,, (IK) distill over as the ehief diwinpositioii 
jiroihiets, and are ideiitiL-al with the JHopven and kantehin (ti)) 
recovered from the dry distilhdion of mhher. Tildcii (20) siie- 
e^'edeil in ehangiiiji iHo)>ren hack again into a rithher-like snhstiuiee 
through the iieti.ai of c-oii cent rated hydroehlorie aeid. Iwii)ren, 
aeeordiiig to Ipatiew and Wittorf {-il), is methlv .livinvl rH.,=(J 
((!l-[,)-('IT=(![l„ so that hoth gathi and ruhh'er will perhaps he 
foniid to ho poll nieri nation prodiK^ts of isiipreii. 

The discussion has h> far hceii of the gntta found in tlie f:pccies 
I'dhuniiiiM iivii'i. Dr. Kugene Ohaeh (23), as cheniit^t for a large 
eahh' insulatiiig coTni)aiiy, made analyses of sjieeiniens of gutta 
perelui from dilferenl s|ie<ics of trees its well as from many gradcK 
of cominereial gutta pereha. in his table of analyses ho puts under 
the niijiie of "gutta" lb,' substance buuid in each sample, which 
was iiisoUible in boiling ulcoboi bul soluhle in ehloroforni. 'I'be 
"guttas" ilms found were variously colored from white to .lark 
br.iwu. and |>osse.-^,si>d dilfcreiil (.■nsilc strength, from "elastic" and 
"very strong" to '-brittle." Obaeii thus nscd certain slight eheiiiical 
siniilaritieB as his eriti'rioii of a gutta and neglected, ap|)arently, 
the wide physieal differences, w-lijch, as will be shown later, these 
bodies display. I'rovided thero are niajiy kinds of guttas. it is 
easily midcrstood why a clicnilcal analv^is iilone of a gutta pi^rcha 
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Vlll. PHYSICAL TESTS OF GUTTA. 

[Mow iiun\}i hirtlH'i- whli llu' .liMii>si(,n ,i^, la wlirlluv .-lirmu- 
or iiliv.'^ioal tests slioiiU! <!«-idu wli.il is or is nol ■■i-nltn;" ;illriilii 
is I'^illod to thu vavimis iihysi,';il |>roiH.rlirs of 1lies.' hoilies. '! 
|.rovi(l.' iiinteriiil for tlies^^ jilivsieiTl tests. Ilu>v were isrihileil 
ciiiMilcralik' <|Liuntiti('s from viiiious ivi.iTseiilnlive Siiif-ai)oiv iu 
l'hili|)l>iiic triitta ])on>has liy meinis of solvejils, nn.l nflcr I'vMpoi 
tion wciv ilri.'d ill a stivaiii of <Iit carl^.iHlioxide -as lo |)ivve 
any possihlu o.\-i.liitioii. Wlicn liuiitcd to ihi- t.Mii|HTahiiv of hoilii 
K»\vv tlicy coiil.l l)(' easily cut or Ttiolded inio llie iiecessiiry slia 
for iMM-roniiiii- the lolln^-in- experimeiiU: 



'I'lie "eolor" of llie j,mttas undonl)t<.dly eoiiies In.m ilir 
llie trtr wlieu eut In seeinv the jiulta |)rn-li;i. lor, hv rep..!!. 
lion and iireejpitatioii, flie e<.lor may liealiiuisl eiiliivlv eliti 
leavinji tlie -idia <mlv sli-litly tiid:.! from n ere.uu eolov 
pink, and |HI.v wliile wlioa linely .tivide.l. ll Is iny .>,,iid 
ail variations of color arc oidy ineideulal and \wi vonned 
Hie eheniieal slniehnv of the fr.Ula ilself. Tlir aaum.H ■ 
ill tlio al.ove saiii|)lvs was a inininiani and nol snilieieni, lo li 
nmterial ellV<-| on llie iiliysiral |iroperlies. The ,'X|k 



till' prM'ioiiH anniinl ro|M)i-( of iW Sii]«'riii1iiulcnl nf llinciiinu'ii 
tori(;H, bat an siibnequciit rapc'riciiiv inn! Ilic' ci.iiiri!''li"ii "f ^-i-'i 
has lisl iiifi to tnkr up tlic «al.jrc-l from :< ilillVival slnnil|"iinl, I li.^y 
iij>lM.|iilpa for ilio sak.! of .■.)iii]>lrLc-iioss. 
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wilh liglit, iii>)iu'l)\, thosu givi'U undur rufractivc inilox yiid rotatioii 
ni-i; Giiiplojx'J witli gruat success in the toninicrcial Jtiialysis <»!' 
MTiyjirs, oils, fiits, biitters, fte. This is due to the Tact that oiw'h 
(■lioiiu<'al indivi(hial, providing it is capable of transmitting light, 
iiiia an index of i-cfraction peculiar to itself, which. Tor purposes 
u\' tottiparison, jiiust ho taken under eonetant conditions and, pro- 
vidi'd it is ahle to rotate the plane of polarized light, a degree of 
rotation which is also constant. While two chemical individuals 
may show identity in some one physical property, they can not 
eoiilinue this identity in two or more, so tiiat more tlian one metliod 
was necessary to determine the relationship of the guttas examined 
by me. Substitution, adulteration, or variation in chemical struc- 
ture ean in this way be easily discovered and determined. Owing to 
certain mechanical and chemical difficulties encountered in making 
these determinations on the guttas, the iimite of error of experi- 
mentation are outside of the differences found between Nos. 1, 3, 
4, and 5, but do not include the marked difference displayed hy 
No. 10. In determining the refractive index, an Abbe-Zeiss refrac- 
tomoter was employed, a small amount of a concentrated solution 
of pure gutta in chloroform placed on tyieh of the prisms ami 
allowed to stand until the odor of chloroform had entirely disap- 
lieared. 'J'lie jirisms were then closed, and kc]ft at a temperature of 
T'O" C. until the readings became constant, showing that all ciiloro- 
forni had evaporated. The above figures are the results of many 
determinations made with carefully prepared samples. 

The rotation was determined in chloroform, 0.5 per cent solution 
being used, because, when more concentrated, the absorption of 
light was too great to admit of accurate readings. 

The physical tests given in the above tables are so divi'rsilicd 
as to bring out clearly the extent of resemblance between tlu' various 
samph'S of gutta submitted to them. The resrdts show little varia- 
tion between Nos. 1, 3, 4, and 5. Indeed, these samples may ho 
regarded as practically identical in composition. The physi{;al 
constants ajipear to be those of a single chemical individual, the 
refractive index varies only in the third decimal place, the rotation 
is the same within the limits of only 1°, and the softening points 
vary only from (!0° to 63°. The small amount of resins in the 
specimens, which it was impossible to remove, would be sufficient 
to account for even greater variations. No. 1, however, is the \Hvi 
smtiplf. used for a stiuidiml and taken from IHchop-^is (jidftt-: N"os. 
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;i, 4, ;md 5 an- from tlic I'lulippliic lsl:m<ls. \t wtnM ■,<])]kw from 
this tliJit giitta is a clii'iiiieiil individual, idvnticnl in all {'tisi'w, iiiid 
any substance, such as No. 10, for oxamjilo, wiiicii vnrics from tin? 
properties recorded above, slioidd not bv. dt'signah'd as such, Tlii^ 
opinion is, however, advanced, subject to furtlier coidirniation by 
extended chemical investigation looking iowant llu' deleriitinalion 
of the eheiiiieal constitution of guttii. In tbi' i-as(i of !:;aLn|il(' No. 
10 the Bubstanco designated hm gutta, and the veal gutta of No, ■' 
are very similar in appearance and chemical l)eliavior. In tensile 
strength, however, tlicy are widely iMvcrgeiit, and this difference 
is accentuated and not lessened by the otliei' physical tests, for 
while these latter differences are not wo nnirked, yet they clearly 
show that al! the physical constants of No. 10 dilTev more or less 
from all the others, and hence this substinice must certiiiuiy be 
different in chemical constitution. 

The action of heat in softening gutta percha and Tuaking it 
plastic has previously been used as a tost of value. It has been 
found tliat the best grades require a higher teniporaturo to soften 
them than the lower grades. According to the results oiitained by 
me, the inferior grade of gotta {No. 10) abo possesses l.lic property 
of softening at a lower tcmperatuj'e than the HU})erior gittta. The 
softening [wint was determined by inohling n piece of giitta inio 
the bottom of a glass tube sealed below, |)iaeing a t;luirp pointed 
glass rod in contact with the surface, and j^radually heating in a 
bath of sulphuric acid until the point of the glass rod jusi began 
to enter the gutta. 

The tensile strength, or toughness, possessed by giiUa, next !o 
its resistance to sea water is undoubtedly its greatest nievit loin- 
mereially. Even the inferior grades of gutta percha are used for 
ob]LK;ts requiring tonghncss combined with pliability and strength. 
In tiie insulation of a submarine cable gn.'at toughjiess is imperative, 
for during the laying of the cable it is constantly pnbjeeled to great 
strains from kinking, pulling, rubbing, etc., and when it has reached 
to the ocean bottom where the pressure is often three and a haU 
tons to the square inch, it must not have siislaincd a IViictnre evi'n 
as large as the dianuiter of a fine hair for otiierwise llic nioislure 
would slowly penetrate to the wires, the insulation would iKit be 
complete, and the cable would have to he pulled up ami rei)aire<l. 

In order that the measnremenls made might 1m> within the tiuiitw 
of the iui^lrumcnts at band, oidy smidl slraud? of gnUa could be 
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IjIi'S wan well nigii iiiipossiliU', in eoTiso(iU(.;ii('c of whidi tlio liR'jiking 
was ill iiioft casi'f hnnifjlit aiioiit in- wmkiu'sw liw. to this sonrei'. 
Till' lifTurcB, wliilc thus only approximate, are below and not abovu 
tlic true vaUu'M ami hIiow clfarlv tlio (.'iiormoiiH tcnt^ilc wtrcdgtli of 
my samples. Oljncli (21!) gives a tensile strength of 5.0011 iKiiindrt 
for tlic iK'wt giitto ])('r(-lia while for tlio guttii from it lie foiinil about 
(i..-ilHi. whicli clof^flv i-orivs|,oii,ls lo (vnilts jiiveii a\m\<: Tiiis al^o 
hriii-s oul most rluiirly tin' e^eellfiit (nialitv of the Wt l'liili|.pinc 
,iriitta iicn-ha. 

'I'lio results of tlie combiiiwl dieiiiical uiiil pliysifal tesis on 
various: f!ani])leK of so-callcil "giittas" extracted from giitta ])!>relui>i 
of diffrri'iit orij^Jii wem to kIiow tliat the gutta from tlie f;utla 
porcliii (if I'nliUjiiium ./ntla has ecrtalii well-deilned elioiiiieal and 
|diysical ]pro|ii'i'tie,s, and tliey also denioustrate tliat woiiic so-ealled 
fftittii piTchiis coidiHi} a wuliHtanee which ehemidalJy ri'semhics i» a 
ecrtain oxtwit the alHAe-iiieiitioned },mttnR, hut dilFers widely from 
it ill many of its )iliysii'al pro|)erties. As the ffiitta from the K|ieeies 
t'.il'U/iiiiim 'jullii has stood the test of usage for fifty y.«ns, it is only 
fair that its eliemieal and pliysieal eonstants shodid he used as the 
slaiKlard of eomimrison. Until more is km)wii eheiiii.ally of sii.li 
suhstam-esa« I fonml in No. Ill, a eliemieal analysis wili not liosudi- 
eieiit to determine the value of a giitta pereha, Imt it must he svipple- 
nK.ntc<l hv jihysieHl tests. This lahoratory will undertake the task of 
so d.'termining the ehemieal pro|RTties of gnttit and its allied hodies 
in the hope of diseoverieg a mrlhod of eheiiii<-al analysis wl,i<-h 
alone ean he used lo deteriiiin<> (he \alue of any ^iilt:i |ier(lia. 

IX. SCIENTIFIC PROPAGATION. 

As soon ;is (he nalivi' eolleetors made sueh heavy inroads on 
gullit pereha forests as to make eertain of their serious <h>eimali<in 
if Dot entire des-truetion, the various governments having iro|iieal 
liosscpsions in the Kjist hegaii lo take note and make iiii|uiries, hut 
(t was not until the last four or five years that the uoLes l.eeaiiie 
serions or the inquiries anxious. Both explorations and inquiries 
revealed that the greater pari of (lie Malay I'eninsnla had lost most 
of its trees, and that the portions of Sumatra and Borneo whii4i 
were still produetive wfre in (lie most inaeeessihie mountain forests 
of the interior. S.. flioroughly had tln> s.v.ldiearing trees hem 
eleared out of the MM^iy Staler that a standing- revvard hy goyoiii- 
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infiit offit-ials for Remlw ol' tliu f.pi,>t-N>s PuliUjuinm ,/iillii m;i.-j not 
clainicil, thougSi t!ic oUlt wtoud fur .1 long tiiiif. Yan ltoiii)»urgli 
(a4) in a vory uxtunsive tour ot Sumatra and Honu^o, made f()r 
the purpose of reporting to the J)ufi-h (iovomnicnt tliu condition 
(if the gutta perchu regions, saw hut a few sced-lieariiiff treor-, aii.l 
those in almost all cases had heen prott'c-tcd liy native diii'fs. 

In the hotanieal gardens of Singapore, Biikit, 'I'lniati, i'l'tiiuij;. 
and Buitunzorg, Palaquium ijutin treew were growiiij; wliieli lia.l 
either heen protected from destruction or had Ijeen plauted U'v w 
sufficient length of time to he seed hearing. Thesi' foinied Ihe 
nueleus of the gutta percha mirseries now iK^ing planted Uy tin- 
English and Dutch governments, with tlie purjjose of iihtaining 
reliable information as to jnethods of propagation, tlie vapidity 
of growth, the time necessary for maturing, and ahove al! to funnsli 
material for testing scientifle methods for extracting gutta perciia 
without killing the trees. Owing to the w-ari'ity of mrdw every- 
where the government botanisti^ Wi'i'e oliliijed to rcnrt tn viirimiti 
methods for securing young jdants, and tlirir c\)ii'riinc}il- liiuc ln'cii 
along the following linos ; 

(«) JM.vNTiNCi ruoM .si.:i;i)K. 

Tlu' fresh wcd^i are laid in hods of ri.-li eaitli ami a[l»w.il In 
germinate and grow under partial shade. When alinul a loot liigli 
they are transplanted to the future ]ilaiitatioii, where the soil may 
he entirely free from treeti, shrubs, or otlier vegetation (I)iitoh 
method) or where small patches of ejirth have Ihicii cleaned an<i 
loosened for their reception in a forest of Ko<'oiidtiry growth, heavy 
enough only to furnish a light shade (Knglish method). Ity Ihe 
lluteh method a light shade is nxpiired around each needling iiiiiil 
a vigorous growth is secured. The seedlings are set <nit adoiii 
5 by 5 yards apart, though where it is desired to obtain the largest 
amount of leaves per acre the spac»; allotted is I by 4 yards. Xn 
upeeial care seems necessary except to keep tlieiii fne lioiu \\<eils. 
Too much stress, however, can not l>c laid on tlie care vvliicli slimtlil 
he taken not to break or injure tlie !ong ta]i root of the yoinig jilatit 
during the process of transplanting, for any injury to it stunts the 
growth materially or even causes death. Mr. Oiirtis, dircetor ol' 
the Fenang Botanical Gardens, has moditied the uiaiiner of starl- 
ing the genuination and first growth, by jdaeiiig each seed in a 
separate bamboo joint filled witli earth. This joint is niafb- long 



id .y Google 



m 

.■iioiij;)! to a]loM- Ihc hq, root to st.rikc d(nviiw;u-as mwlistiirlie*!, nn.l 
wlx'ii till' time comes for transplanting it eaii be tranufcrred, joint 
and all, wltlioiit any fear of injury, to the place made ready for 
it. Tlie bamboo is then cracked open and the plant inserted in 
the ground with almost no disturbance of its roots. 

Tho Dutch Government in Java, having many Becd-bcaring trees, 
is; now deeply engaged in carrying out a programme wbich contem- 
plates the planting of some 150,000 seeds annually nntil at least 
1,000,000 trees are growing. This will he done on extensive gov- 
ernment plantations at Tjipitir, Java. The entire management 
is intrusted to Dr. van Roraburgh, director of the Government 
Olieniical Laboratory at Buitenzorg, who has a corps of assistants 
intnisted with testing the gutta percha contained in the seed-pro- 
ducing trees ill order that none hut the best stock may he iii^cd. 

(b) l'l,\NTING FROM SKI.F-SOWN SKIDDLINCIS. 

In the forests both of Sumatra and Borneo' the natives are still 
able to find comparatively large numbers of self-sown seedlings 
of the I'alaquium gutta species. Thesis, wlien carc^fully taken w\i 
find transplanted into air-tight boxes provided .with ghisw eoverw 
and I'ieh earth, can he packed in large numbers in a comparatively 
sMinll space and shipped to almost any desired distance. I'^or 
instanee, (50,000 such seedlings were shipped two yeai's ago from 
Southern Boi'iieo to the J'i'ench Congo, via Antwerp. The plants 
transported from Borneo to Singapore in this manner are doing 
weil in the gardens at the latter place. The German Government 
is ]ihinning a nursery of such seedlings in its tropical possessions 
in New Guinea, 

{<■) ri(oeA^!A'i'io\ itv MinNS ok marcottaok. 

As neither direi-t slipping nor grafting has ever succeeded with 
guttii jierclia trees, the method called iriarcottage was tried in Java 
and Ihii Malay States with some success. This eonsista in selecting 
ii yoimg Htraigiit liiiih from a large tree and at the point where 
the innis ;n-e to grow the hark is removed for the length of an 
inch around Hk' entire limb. The denuded spot is then jiiiekeil 
with rich miid. which is held in hy a coating of coeoanut or other 
(iher. (See tig. Sti.) Tf tho mud is kept moist, and only if tliis 
is the case can good results be secured, small roots will generally 
appear in three to nine months, when the limb can be cut off and 
planted. 
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The priiKiipiU giitU perclia plantations now undi>r viiitivatioii 
and in which iniieh useful and desired experimenting is being dooi;, 
are located at TJipitir and Ruiteneorg in Java, on Rhio Island 
at Singapore and Bukit Timah on Singapore Island, on Penang 
Island, and at one or two places in the Federated Malay States, 
Enough time and work have been spent to demonstrate most con- 
clusively that gutta percha trees can be raised not only suueessfiilly 
but also without much trouble or great outlay of money, and all 
the nations having tropical possessions in the East, except the 
United States, have made a start toward gutta percha plantations, 
but the Dutch are the only ones so far who have gone into it on 
a grand scale, and unless appearances are deceitful they will liavi; 
a monopoly on the plantations of the gutta percha of the future, 
as sure aa thiiy have on the forest gutta percha of the present diiv. 

X. SCIENTIFIC METHODS OF COLLECTING, 
Modern methods of collecting gutta percha have advanced along 
two lines. Needless to say they were not ])roposed nor carried out 
by the wild native collectors who are unwilling to diecoiitinue 
jiresent gaijis in favor of future returns. It was previously re- 
marked that tlie gutta percha is all contained in the bark of thi' ire* 
and in the leaves. The problem resolved itself into either— 

(fl) Extracting some of the gutta percha from Viw biirk and 
leaves without injuring the tree, or 

(h) Fcllijig the tree and seeurtng the gutta piTclia fro]i] all <ir 
the bark and leaves. 

To carry out the first proposition a method was dcviwd sinuliic 
to that used in South America for extracting rubber milk, Uy wlneli 
incisions were made in the bark in a slanting direction u]) and down 
the trunk (see flg. 27), so cut that the gutta percha ducts were 
opened but no injury done to the inside wood of the tree. The milk 
flowed out to a greater or less extent, and coagulated in strings on 
the bark. After the ilow had ceased and complete coagulation had 
set in (one day) the strings of gutta percha were pulled off by hand, 
washed in hot water, and pressed into cakes. 'I.'he advantage of lhi= 
method was that no injury was done the tree altliough it was tapped 
repeatedly. (See fig. 29.) The disadvantage lay in the fat;t that 
only a small per cent of the lotal gutta percha in the tree coidd be 
extracted at any one time. According to Van Romburgh's (af)) 
latest experiments with plantation trees (Palnrjvivm <juUa) about 
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Ill uildilion to IIr' anion 
living' ami .Ica.l im->- couia 
|u>ivimnil,'Lilat<><i1otlic.l!'v 
|>ro<vi^^,'s iiiiv<> hmi <li'vis,.ii: 

1 I ) Tiu. iiHTliani.-al one. in wlilrii Uic Iraf 1^ jiromul lo a |)ovv<kT 
am! tlK'ii trcain! with l)o|. wakT in siidi a way lliat tlu- ^iitta \n-vi-h:\ 
is jjjiHlually woriird into it ooiii|-a(:t uias,- wliilo Uw |.ui]> ol' tlie leaf 
is wawlii'il away. l'|i to (In? iitespiit tlic procesH lias not liwtt [tor- 
ri'cti'il, for attlioiifih tlic gutta pi'ft^lm containi'd iH of a flood (jitality 
tliu |H'ri('iitagi' (»r ivcovvrv iij Biiiiillof ttuiii it s^hoiild Ix'. Tlu^ 
lai'ffowt /imtoi-y of tliis kind is being entctod iioar Siiigaporo and it 
|ir"|>i>w('s to uiM tli(j JwtVL's from a plantjitioii oT 1(H), OIK) trees on 
iIk; Island of Ithio, wmio fivo liotirfi from Singapoiv. 

(S) 1"lu' (.■lii'iiii(ra) proccsis is carri*^[ out on tho saiiii' linos as tln' 
rnccliiinii-al one m far an the grinding of the leavvs is coiUL'cm'd. 
'I'lio iiowdcr is tlmi ('.v'tracted with soiventw and tht' diwsolvod gnttii 
peR'Jia rocovpix'd citln'T throngh proeipitation or throngli evapora- 
lioii of tlu! soivcnt. TIh^ dotails of the proeesK, iis W(dl as tliu 
solvi'Tils ntiod, are ]<opt twnvi and no jiatimts for fids or thf nu- 
clianical jirocvss liavi: l>eon talvon out. 

'I'la- larg.st factory |)rodncing gnltii \n-v.A\n for tlio iiiarkcl is 
locat.-d at Sarawak, \ortli Borneo, and is very advantagfonsly 
sitnatcd as regards st't-nring loaves front the snrroutuling giitta 
liereha forests'. It lias heen ehiinn}i;l, however, that the factory de- 
fi'atod its a^ovvH'd olijeet of preventing the desti'iietion of tlie ti'ees. 
"for tiie Jtative colleetors employed wonl<l never risk their lives try- 
ing to eolieet leaves from forest troey over 100 feet high when they 
eoiild gather tlieiii inneh easier i>y felling the triH> and eotlwting a 
goodly atnonLit of giitta pereha in itddition. It thus apiicars that 
the snpply of leaves must eoiiie from a iilantatiim where su|ier- 
visioii can he cwreised. 

Tiie plan of felling tiie giitta pereha trees of tlie forest and se- 
euring all of th<. materiiii from the hark and heaves is worthy of 
serions consideration. In the first plaee tlm trees are surely doomed 
as long as present conditions obtain. If the native can si'll the 
entire hark and leaves for more than he eonld get for the gutta 
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A Hccond iiiduei'iiiont for iliis uii'lliod is tlic hid lliiit iii;uiv gult^i 
purehii tms cut down I'vuii vcars previoiiwly havo etill nmnli ]k.t- 
fectly sound gutta pcrdiii in the rotting bark, wliicli could also lie 
SDCured. Tlic process of recovering tlio snbstnnce rami tlic Imrk is 
practically the same as from the leaves, ami nboiit tlic sniiio per 
cent is fonii<I tliere as well. With a yield of tmiii Icri l.i li ite,'ii times 
the present amount recovered from each tree tlic guU» iierclia 
market would bo relieved at once and llir <'.\[('rMiiiM)lr<)ii of llu' 
trees put oif many years, long enon'.di -.it nuy rnic lo allow ]ilan(a- 
tiou trees to take their plaee. 

A large amount of work has been done in this labi)r;i(iii,v wiili the 
purpose of finding a practical method for e^;traitiii^' tin' ^'iilta 
l)erc]ia from the bark and leaves of the giitta ]H'reli;i dees. Tlie 
|iroeess ealls for a solvent for tile gutta iieivli;i wliieli uill (lir^aiKi; 
it easily, can be recovered and again used, and -.^hn-o nU ]i:va \w 
deteterioHS effects on the substance. 

The result of the experimentation led to a modiliealron of tlie 
Obacli {'M) hardening method for gutta pereha. The ))roeeSH con- 
sists in extracting the gutta pereha bark and leaves by means of hot 
gasoline, the apparatus being provided with rellux e.otidensei-w. 
When the giitta pereha has <n\tircly dissolved the sohilion is allowed 
to stand until all of tlie dirt and most of Hie coloring mailer lias- 
settled. The dear superuatent liquid is tlien 2>oured iilf ami cooled 
to 10" or 15° below freezing. The gutta, wiili a Kiiiall amaaiit "f 
i-,sin, is (liereby precii-itahnl and can k^ (ill.ered olV Ihioui^li elolh 
bags and dried. 'J'he resulting gutta can be farllier |nirilied 
by rediwKolving in diHtilled gasoline and reprceipitatiiiji-. Tiie (il- 
(rati: containing the dissolved resins is redistilled and ilie reeovered 
gasoline used for effecting furllier sohiiion of galfa |)erelia. (Iius 
making the process continuous. 

The gntta so secured, on Ix'iiig warmed. eaTi lie pres-^ed into any 
ilesired form for espcnnienlalion. The gutlii used in the above 
e\|Mjrinients was so prepared, and the rcsnlis of I he [iliysieal and 
(tliemicui tests showed it to he unaffeetf^l by the [iroeess to any 
appreeiaMc ext^'nt. A year's exposure to btliinvdory rameH lias ]int 
changed the substance in any way. The a<>(;ompauying figure (No. 
:i(l) shows some of pressed cakes prejiared in the laboratory. 

Tt is to 111' noted that l]ie process gives |)i-aetieal!y pun. giiila and 
not gutta pereha. Ihe resins reniaiTiJug dissr)Ued in the gasioline. 
S76R— :i 
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Tliis is in itsulf ii gruat advant.igi', iis tho giit.ta ^■ould bo uswl di- 
roetly for bringing up the percentage in inferior grades of gutta 
percba, and so make them auif^ble for cabk> insiilation. The com- 
luereial value of this gutta lias not heeu determined, but should bo 
rated at about $(iOO, Mexican, per picid, judging from the priee 
of tho beat gutta poreha. In this way thrue ])iuuls of Pliilippine 
gutta porelia at $910, Mexican, will produce 1 jiicnl of pure gutta 
valued at $(iOO. Mi'xicaii, oi' a p:am of $.t!)0 for every tiiree piculs 
of gutta percba (or ihv c-|uivalent iti bark and leaves) himdled. 

XI. PESTS AND PARASITES. 

All jjistnictive Indletio bax liceii issued by Dr. Ziiiiiiiuniiiai (27) 
of tile 's Ijinds i'tantentuin at liuileuzorg, Java. His iield of ob- 
servation covered the large experimental gardens of Buitenzorg and 
at 'i'jipitir, where many tboiifiands of gutta pereha trees of various 
sjKicies are now growing. While the same conditions do not obtain 
tbore as are eneountei'ed in the forest, it is certain tliat they ai-o as 
badly if not worse oil on account of tbe multitude of insects of all 
kinds which are attracted by the other plants of the gardens. In 
fact he considers the test a sevi'ro one. and Ids conclusions that 
there are practically nfi insect pests which might be considered dan- 
gerous is very gratifying. Onttle and <;oats eat the leaves greedily 
and young trees tnui^i tliurefore bi' inotc<lcd iiidil liigli enough to 
be out of reneb. 
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PART 11. RUBBER. 



I. HISTORICAL AND DESCRIPTIVE. 

Even the shortest outliuo presenting tlie subjoet of riiiihcr in lis 
historical, geographical, botanical, and coininereial asi)ects wouid be 
beyond the scope of this report, nor does the pni-t which the Philip- 
pine have taken in its production or arc likely to take for stivcntl. 
years to come, warrant anything more tliiin a hrief exphiiiation of 
the present state of the rubber industry, in order to better under- 
stand the present conditions here jmd the possiiiility of these islands 
becoming a new center of the ever-increasing rubber iu(Uistr>'. 

Eubber, or India rubber, as it seems best known in tlio United 
States, was discovered by the Spaniards in the second voyage of 
(loluiiihus. The Indians of Haiti were found playing wjtli rubber 
balls which they said were formed from the hardened milk of cer- 
tain forest trees on the island. In .ITSS Dom Jose, Kinfj of Portu- 
gal, sent several pairs of his boots to So\ith America to U- coated 
witli ruhlier milk. Tliey must have been nmde satisfactorilv water- 
proof, for the rubber industry has increased from that day to tliis. 
Not alone was the valley of the Amazon found stocked witli 
rubber trees and vines, but new species were discovered in Cenlral 
America and Mexico as well. In 1798 rubber-prod ueiiifj vines and 
trees were encountered in Southern Asia, later on in Central 
Africa, and bv the middle of the nineteenth century ilmost every 
tropical co ntry t tl orld ! d 1 lear 11 nd t] irdi iiad 
uot l)ecn in 

The nun b r ot „ e a and spec es — even the iim 1 epresent- 
ing the rubb r pla ts — very larg e p c ally b se tl produc- 
tion is not CO fin 1 to trc e alon nor to my o e o tr as is tlie 
case with gitti ] r 1 i t u i les a larg b f vinos as 

well, and its r of p oduct on s pract !!y tl at of th tropical 
worJd. Wh I U t I lo n tt t I I \ i, Africa 

and Asia apparently draw their greatest sup])]y from vines. Borneo 
especially is rich in them to the exchision of trees. The Philipjiincs 
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wrre sail] to contain more trees than vinos, but systunuitic scaivli 
has so far revealed only vinoB. 

Not until th<! middle of the last century were the manifold uses 
to whieli mbber could be applied well understood and the rubber 
industry thoroughly established. Statieties show that London im- 
ported in 1830 some 4G,400 pounds of rubber, and by 1870 tliis hat! 
increased to the enormous amount of 15,311,800 pounds for that 
one year alone. Since then the consumption has steadily increased, 
the statistics reading by tons and not pounds, and for 190S 
amountiid to some 62,650 long tons. London, the forjiier chief center 
of the rubber trade, has retired in favor of New York. Wliile tropical 
America in the beginning produced nine-tenths of the rubber sup- 
ply, it now ex]ioi-ts hut very HtHo more tlian onc^half of the tolal 
amount, India, Buniiah, IJomeo, and Central Africa especially 
having made giant strides in rubber jirodiietion. Last year's pro- 
duction foi' the Malay States, Java, and Rorneo was about 1,000 
tons. In this was included the amount exported from the Philip- 
pines. How much that amount was there is no way of finding out, 
nor for how long this exportation of rubber has been going ou. 
My investigationa in the southern islands convinced me that what- 
ever collecting and exporting has been done concerns the island of 
Tawi-Tawi alone, and in all probability the latter amount was small. 
This conclusion is reached because tlio natives only of Tawi-Tawi 
know of the commercial value of rubber, and also because I found 
rubber vines very near the coast on Tawi-Tawi, a sure indication 
that the search for rubber has not been viiry careful Jior for a long 
time. 

'I'he Philippine Islands axe then practically a new field for thi; 
development of a rubber industry. It will be my purpose, there- 
fore, to show — 

(1) Tlio species of rubber-producing plants iudigeuouR to the 
islands and the amount of territory eovei-ed. 

(2) The grade of rubber produced. 

(3) The Phili|i]>iiii'>^ aR ;i rubber-producing country: (a) 
Tlu-ough utilization ol' iiatiifiil ^iijiply; (b) through introduction of 
foreign species. 

liofercnce to figs. :!l, 32, and S.t will show the two species of 
vines now known to be well distributed over the islands, both of 
which produce a good grade of rubber. Owing to my inability to 
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lull I \jnp m fill t or Howlf i nf of them his not \it been deter 

mined botaiiieall> Mr M mil contnlut ^ tht, following lotamcil 

dfstiiptjons 

/'r amcr i pliiipi i i li.idil ( *p" unPtT) 

An evergreen woody vine reaching a height of 40 or 50 feet »nd a 
diameter of 1 meii or more Biik gray witb in abundant nnlky sap 
I piwe^ opposite ovhIl ncute or soniewhat ncuniinnte glil rons 2 to 1 
inelies long neriet, four pans petiolea aliort Flowers small white 
flagrant in terminal p^niPles Fruit a long slender distinctly torulose 
follicle 10 to 12 inches lond the snellings mcr the seeds in inih apart 
Seeds one half inch long bronn pomi white ibont twice aa Inng is the 

lAjo'iwu. ) (.enua undetermined spc ii en with loans lU fiom II 
Inland of Basilan 
A lery laige vine 150 to 200 feet in leni^h with i dnmetoi of 6 to 8 
inches the bark somewhat rough greenish Leaves broadly oiate or 
oibiculti 8 to 10 inches long ahrupth *eiV ihortiv acuniinati tlie new 
men less than one half inch long glabrous above pubescent on the n ivcs 
lienpoth the neries prominent about 10 pairs 

It lias already been stated that no rubVei piodating tnci h iv( 
bcLn found That is to eav ■» grtit man) spiues of trttB havL bun 
disLOvtrcl which are known to produw a iinlk or lattx md wlnh 
none BO far studied contain rubber it is scarcely to be 'iuppo'^(<l 
that when material from all has been coUeLtud some at knst hiII 
not be found to yield a good product 

11k extent of territory (.ovtrtd by the si two nibliLr Mnc is givLii 
bi imp No i (facing page 9) While the Patamena is found m 
Mmdoro Culion and the other northern islands the mdetcimmed 
(,]) ciLt, IS found on Tawi Tiwi Bisilan and Mindanao Ihe extent 
of ti rritor\ covered m the'se \ inout placci wis estimated after o\ 
tonsnc personal imestigations when ill available dita hid beai 
seemed from natives merchants etc In the northern lalinls, e\ 
c(^pting Mindoro, the area covered is given as reported by those who 
found specimens of the vine. There is every reason to believe, how- 
ever, that careful investigations would show much larger areas. In 
Mindoro the natives in ail the coast towns knew the rubber vine as 
"Daetang Ahas" (medicine for snakes), and many of them brought 
us samples from the neighboring forest. They all reported large 
numbers of vines in the interior of the island, and the three expedi- 
tions made there from the north, west, and south sides confirmed 
their statements. 
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In iMindiuiiui the. two mviit, giviNi l>cl.wo(]ii lYmnn and ■L\u.-Tiran 
in tlio mountains near the eoiitli coast are the only ones known so 
far, and even thesu were only found hy accident. The natives kntiw 
nothing of rubber, but they had a vino which contained a milky 
anbRtiiDce, good either as a medicine or for making the heads of 
their drum stidta. On securing a piece of this pecnliar substance 
from tlie latter it was found to be a good sample of rubber. Fur- 
tlicr explorations to the west and east will probably prove that this 
vine covers about the same area as that occupied by the gutta percha 
trees. 

In Basilaii and Tawi-Tawi the vino grows abundantly and to u 
large size. In the hitter island the Moros understand its commer- 
cial value, and Ihosc eTtgiisred iu eollectiufr gutta percha gather 
ruhUi-v at tlir f=iu)ic lime, '^onidiiiir^ mixing the rubber and gutta 
milk. 

II. THE GRADE OF RUBBER PRODUCED. 

liiiMici- milk 111- latex is contained in the bark of cL'rtain vines 
and Irees in exactly tlie same manner as is gutta percha. (Si'e 
lig. :i"i. ) When made to Hmv, the same phenomenon of eoagidation 
n|)i>areiitly sels in quickly or slowly, according to the species of the 
plant. In many Ki>ecicw of trees the coagulation is very slow and 
the flow of ndlk more abundant than with gutta percha trees. As 
a rcwidt the natives have evolved the method of tapping the trees 
similar to that shown in ilg. M. The milk thus secured is coagu- 
lated iu a manner similar to tliat employed with gutta percha. 

Another method, which seems to give the best results and which 
iH eriiployiil in the pi'cparation of Para rubber, consists in subjcet- 
uig tliin layers of the milk, placed on th(h broad end of a paddle, 
to tin; coagulating action of sinokc ])rodueed by burning certain 
husks which are sinuiar to those of cocoanuts. The smoke contains 
creosot(! and acid fumes, which ipiiekly destroy all fung\is growths 
and baettfria which might lend to cause decomposition of the nib- 
ber, while the heat removes the greater pai't of the moisture at the 
same time. 

A chemical analysis of many gradea of rubber ciuning from dif- 
ferent species of trees and vines shows them, with Ibe exception of 
variable amounts of water and dirt, to be composed almost entirely 
of rubber, with a small per cent of resins. Tlie rubber in all has 
apparently the same chemical composition, an ultimate analysis 
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yi\iM{>- i\n- ronuuhi (',„n„:. Clu-iiii.'iiUy Wwn, tluTO Liiipc;u-s to he- 
only one rubljor, (vlulc pli>Hicall_v cortaiii (liffvri'iKts arc to lie fouml 
between saiiijiles from ditterent Bpeciee. Whether tlia superiority 
of Para rubber is due, therefore, to the exeoUeucy of tlio rublH'v 
itw'lf or to the above-mentioned iiiethotf of eoagulation lias not yet 
been ilettTiiiined. However, it is a fact that Para I'ubber fvoiii the 
tree species Hevea brasilimsis MiiolL Arg., is rocogniKod as the 
standard for grading rubber conimerciaUy. 

It will he noted that the method before mentioned is one requir- 
ing skill, judgment, and the expoJiclitiire of considerable labor. In 
most rubber countries the native eolleetors possess ]ione of these 
requisites and are content to employ tlic crudest methods. In 
c-onseqnenc<', the rubber obtained is of a low grade even thougli 
the species of tree is of the best. 

The Philippine rubber collectors aw S;iiiiiil and .T<j|oano M<iros 
living in Tawi-Tawi and the adjaeunt ceral islaiuls. Tin; inetbod 
of coagulation used by them was undoubtedly learned fi-oni the 
Moros of North Borneo, who with the Dyaks rollwt raucli of tlic 
nibher in that island. It consists in first pulling the vine down 
to tilt giound 80 as to be bitter able to tup it ,ilong its entiri! length. 
The milk is caught m cocoannt shdlb oi liavos, and coagulated liy 
pouring into sea water The coagulation le almost instantaneoii?, 
and wliLn properly manipulattd a large amount of wati'r can lie 
nieclianically inclosed inside the laige ball= along witli plenty iif 
choppud-ap bark The resulting rublver, of whuh I fiecured ncniy 
samples, is white tough and very (.la^tit so long as it is kept in 
SLa Mattr On exposure to the an it hlackuis and ilciomi^wilioii 
slowly sets m 

The chemical anal>ais of i stu pi oi thi-. [iililier. after itimli 
of the dirt and water hid kin imio\ <\ Ksdt d »^ follows: 



Witer ' 

Judging fioni this analysis the ruhbir in Snigijion 

rat.^ as Borneo No ] which sells hir 'plg'i Mi\mn p' 



133-5 pounds 

The vines ^nprilh die afti r bniv ]<n])<i\ • 
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prohnhly Uin-^niM- ol' their iriuljilJU (.« ;ig;iiii n-.nh lif,'lil mi»1 siiiislniif-. 
Tlie lubliur from tlie Mindoro spcdes lias Jicvor apparently been 
gathered in any quantUit'S even by the natives. Wlicii the baric 
is cut tire mill; flows roadily and coagulates quickly. In appoarsince 
it is very similar to the Tawi-Tawi nibbcr. As yet no ehemicai 
analysis has been made. Jn order to get a valuation of it, a siinipli! 
WHS siibniitted t« the Goodyear Rubber Company, of Akron, Ohio, 
wlio ])lacod it at about CO cents per pound after allowauLV is made 
for the perecJitage of water. Larger samples of both kinds of rub- 
ber are now being prepared in the laboratory in order that (licv nviy 
be Hul)niitted simultam'ously to rubber e\'|ierts. 

III. THE PHILIPPINES AS A RUBBER-PRODUCING COUNTRY, 
(o) TIIJiOUQII UTILIZATION OF THE NATOltAL SOrrLY. 

Judging fi'oui the way the natives of Tawi-Tawi gathered rubber 
when left lo their own devices, i was convinced that they wasted 
as large amounts of the milk as they did when they collected gutta 
pcrclia, that is, ton to forty times luore than they took away. It 
is evident then that under present conditions the history of the 
rubber vines will be the same as that of the gutta pcreha trees, only 
on a smaller scale. It is useless, in my opinion, to think of tjipping 
them only, for an inspection of their tortuous windings up and 
ai'ound the high forest trees (see fig. ;J7) will show the iuipossi- 
bilily of ever collecting the milk, aio matter hnw carefully the ta|i- 
piitg were done. 

T.I get tlu! full vahie from tlte vine tlii^ rubber must he exiraeird 
fro(u the entire hark. KNj.eriiueiits alimf,^ that line are mow in 
progress in the laboratory and so far promise well. If the entire 
vine be cut iuto piwa'S and dried, the bark easily separates from the 
wood, and forms 44 per cent of the entire plant. By grinding the 
liark iii any ordinary mill, the rubber separates in the form of snuill 
balls while the bark passes off as powder. The dried bark contains 
!' to 10 ]>er cent by weight of pure rubber, which shows this sub- 
stance (o he about I jier cent of the entire vine. The other condi- 
tions and details will be investigated hy the laboratory with a view 
of deterndniug methods which will nuike possible the investment 
»( American capitjil. 

h is tnic that the method of coUecling rubber given above kills 
(lie vine. The answer to this objection is found in the fact that 
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wlien tho vine li;is been cut ofT. tin? ronts stool ai^Min quirkly. On 
a hillside in Mindoro wheru tho natives had burned tJiu forest for 
the purpose of planting ric<.', scores of stools from rubber vines w(^re 
connted while the fire was yet smonhlering in some of the old 
atiinips and roots of the liirge trees. 

(b) TllllOUUH INTJiODUCTlON OF FOKEKtN Sl'ECIEM. 

It was stated previously that no rubber trees were found in the 
Islands. Exception should he made io the beautiful apeeiu\eus of 
the India Kubber tree {Ficus cluiitica Linn.) which were intro<hiee<l 
throughout tlie Archipelago by the Spanish years ago iis ornamen- 
tal shade trec<i lather than as rubber producers. They are e.xeellcut 
examples of the way foreign species of rubber trees will grow biTe, 
and may also seive tho still better purpose, that of fiirnisbing seeds 
and slips to start rubber plantations. Many plantations of tliis 
tiec have been begun in Java, the reasons for the selection of this 
species being: (1) The seeds ai-e numerous and (be phiiilw jjiow 
well; (3) the method of starting new plants by m;ircott;ige (sfe 
fig. 25) succeeds admirably and the plants have vigorouH giowlli 
(see fig. 38); (3) the method of coagulation best suited for Ihis 
milk is the simplest of all. It consists of making many small cuts 
in the bark of tlie trunk, and allowing the flowijig milk to eoagidaie 
in strings. When dry and hard they are pulled olf ami prcf^sed 
into a compact mass (see mass of rubber on the left, fig. 3i)) for 
shipment. The work can be done by even ignorant workmen and 
with no damage to the tree. 

In the Malay States a great many plantations are now lieiiig 
started with Para rubber trees, the seeds of which are seeiir.:(i frniii 
the various government botanical gardens as well as from ])rivate 
plantations. (See fig. 41.) One of tbisspeciee of trees is now 
growing in Manila, and apparently the climate is suitable. The 
Bureau of Agriculture has distributed many Ceara nihher seeds 
during the past year, and the growth of the seedlings is marvelous. 

In general the climatic conditions of most of the islands seem 
very favorable for the rubber industry. Mindoro and the southern 
islands especially are advantageous on account of the almndant 
rainfall distributed throughout the year, with no long season of 
drought. 

What pests and parasiti'S the rubber trees would be trouhleil with 
can only be conjectured by reference to the experiences of Java. etc. 
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